Novel Zebrafish EAE model: A quick in vivo screen for multiple sclerosis.
Pre-clinical drug discovery for multiple sclerosis (MS) is a labor intensive activity to perform in rodent models. This is owing to the long duration of disease induction and observation of treatment effects in an experimental autoimmune encephalomyelitis (EAE) model. We propose a novel adult zebrafish based model which offers a quick and simple protocol that can used to screen candidates as a step between in vitro experiments and rodent studies. The experiments conducted for this manuscript were to standardize a suitable model of EAE in adult zebrafish and validate it using known modulators. The EAE model was developed by disease induction with myelin oligodendrocyte glycoprotein - 35-55 (MOG) and observation of survival, clinical signs and body weight changes. We have validated this model using fingolimod. We have further performed detailed validation using dimethyl fumarate, dexamethasone and SR1001, which are known modulators of rodent EAE. The immunization dose for the disease induction was observed to be 0.6mg/ml of MOG in CFA (Complete Freund's adjuvant), injected subcutaneously (s.c.) near spinal vertebrae. In the validation study with fingolimod, we have demonstrated the modulation of disease symptoms, which were also confirmed by histopathological evaluation. Furthermore, detailed validation with three other known drugs showed that our observations concur with those reported in conventional rodent models. We have standardized and validated the adult zebrafish EAE model. This model can help get a quick idea of in vivo activity of drugs in a week using very low quantities of candidate compounds. Further work will be required to define this model particularly as it is found that zebrafish may not express a MOG homologue.